Does mutation in gyrA and/or parC or efflux pump expression play the main role in fluoroquinolone resistance in Escherichia coli urinary tract infections?: A statistical analysis study.
There are several mechanisms of fluoroquinolone (FQ) resistance, such as mutations in the quinolone resistance-determining regions (QRDRs) of target genes and efflux pump expression. The purpose of this study was to investigate which factor plays the main role in FQ resistance in Escherichia coli causing urinary tract infections (UTIs) from a statistical analysis of our two previous works. DNA sequencing of the QRDRs of the FQ resistance-related genes gyrA and parC as well as real-time reverse transcriptase (RT)-PCR for the expression of efflux pump genes such as marA or yhiU were performed and the correlations of mutations or efflux pump gene expression with FQ minimal inhibitory concentrations (MICs) were investigated. Significant factors for high MICs of sitafloxacin (STFX), ciprofloxacin (CPFX) and levofloxacin were the mutations S83L and D87N in gyrA and S80I and E84V in parC as well as the expression of marA. Mutations in the QRDRs of gyrA or parC had a greater effect on FQ MICs than efflux pump gene expression. Based on the regression coefficient, these mutations correlated with MICs to CPFX most, and STFX had the lowest effects from these mutations among the three tested FQs. In conclusion, in E. coli causing UTIs, mutations in the QRDRs of gyrA or parC had a greater effect on FQ resistance, especially to CPFX, than efflux pump gene expression from a statistical analysis study of our two previous works. Further research into the molecular basis for FQ resistance could lead to new therapeutic strategies against FQ-resistant E. coli.